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[Claim(s) ] 

[Claim 1] Areflectingfilm f or magnetooptical recording media 
that has a recording layer and a reflecting film layered on 
this recording layer on the magnetooptical recording medium, 
characterized in that the reflecting film is made with a metallic 
solid solution of a two constituent system in which Ag or an 
Ag-Au alloy as a first constituent is made to contain one of 
the following metals as a second constituent in the following 
range: Ti in an amount of 2 to 9 at%; or Sn in an amount of 
6 to 14 at%; or Bi in an amount of 5 to 8 at% . 
[Claim 2] The reflecting film for magnetooptical recording 
media according to claim 1, characterized in that the reflecting 
film has a reflection coefficient of 80% or more for light of 
632.8 nm wavelength and a thermal conductivity of 0.3 W/cmK 
orlessina film plane when the film thickness is 1000 angstroms . 
[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability of Utilization] The present 
invention relates to an optical recording medium from which 
data is reproduced by light, such as of a laser, and more 
specifically, to a reflecting film for magnetooptical medium 
that is used in an optical recording medium from which recording, 
reproduction, erasing, etc. of data are performed by light, 
such as of a laser. 
[0002] 

[Description of the Conventional Art] The optical 

recording medium attracts attention as a memory medium for 
reasons of nonvolat ility, high recording density, 
non-contactivity, media interchangeabili ty, high-speed 
accessibility, etc. Moreover, unli]ce a read only type or write 
once type optical disl<, the magnetooptical recording medium 
is rewritable. With use of rewriting which means writing new 
data by erasing data being recorded once, the magnetooptical 
recording medium can be used repeatedly. Regarding types of 
these magnetooptical media, there are three types: CAV; CVL; 
and M-CAV; in terms of how sectors are arranged thereon. The 
optical recording medium is classified into a light modulation 
type, a magnetic field modulation type, a phase-change type, 
and two-phase polymer type, depending on a principle of 
recording and reproduction. Among them, the magnetooptical 
recording medium of the light modulation type has been put in 
practical use widely. 

[0003] The light modulation type means varying a direction 

of magnification of a crystal (magnetic medium) by magnetism 
and writing data by directions of this magnetization. That 
is, this medium is heated up to the Curie point by a heat of 
an intense laser beam, while applying a magnetic field in a 
one direction to the magnetic medium. By this process, the 
magnetic medium is magnetized in that direction universally. 
That is, O's (zeros) will be universally recorded on the magnetic 
medium and accordingly data having been written will be erased. 
Next, the magnetic field is applied in a reverse direction to 
the above-mentioned direction, and only a bit that is wished 
to be unity is heated above the Curie point by the laser beam. 
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Thus, by writing unities at desired bits, the data is rewritten. 
Moreover, reproduction is performed as follows. That is, this 
magnetic medium is irradiated by a weak laser beam. When 
reflected light of this laser beam passes through a polarizing 
filter, the rotation (intensity of light) of the plane of 
polarization of this reflected light is detected. This 
mechanism reproduces the data. Furthermore, this 

magnetoopt ical recording medium features high stability of 
recorded data because the data is recorded in the crystal by 
both actions of magnetism and the heat by the laser beam. In 
addition, in such a magnetoopt ical recording medium, the laser 
beam is reflected by the reflecting film and the heat of the 
reflected light of this laser beam is transmitted to the crystal 
(magnetic medium, recording layer) . 

[0004] Conventionally, as this reflecting film for 

magnetoopt ical recording media, pure-metal reflecting films 
with high reflection coefficients, such as of Ag, Cu, Au, and 
Al, were used. This is because if the reflection coefficient 
is high, a C/N ratio (data versus noise ratio) is excellent, 
which makes it possible to perform recording in a short time. 
However, since the pure-metal reflecting films have high heat 
conductivities, at the time of writing data, the heat of the 
laser beam was allowed to be escaped to locations other than 
the recording layer (magnetic medium) , and thereby the heat 
that is transmitted to this recording layer was decreased. 
Therefore, in order to record the data, the power of the laser 
beam was increased, or an irradiation time of the laser beam 
was lengthened. That is, with the magnetoopt ical recording 
medium having such a reflecting film, recording sensitivity 
in recording data is decreased. Consequently, as a method for 
decreasing the thermal conductivity low, one that is disclosed 
by JP H03-25737 A is known. 

[0005] This application proposes that a reflecting film 

be composed of an Ag alloy in which Cu is contained in Ag in 
an amount of 0.5 to 30 at% and at least one of Ta and Ti is 
contained in this substance in an amount of 0 . 5 to 15 at% . This 
technique provides a reflecting film for magnetoopt ical 
recording media with a high recording sensitivity and with a 
high C/N ratio. 

[0006] However, the above-mentioned alloy reflecting film 

decreased the high reflection coefficient that the pure-metal 
reflecting film had. Moreover, there is a problem that the 
conventional reflecting film for magnetooptical recording 
media is still insufficient to satisfy simultaneously the high 
reflection coefficient and the low thermal conductivity that 
is an important subject. To solve this problem, the present 
inventors have proposed a reflecting film for magnetooptical 
recording media with a high reflection coefficient and with 
a low thermal conductivity in the inventors ' prior application . 
That is, the prior invention discloses the reflecting film for 
magnetooptical recording media in which a thin film made of 
a first metal and a thin film made of a second metal are 
alternately layered repeatedly, wherein as the first metal, 
at least one kind of metal selected from the group consisting 
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of Ag, Cu, Au, Al, Mg, Ag-Au alloys, and Au-Cu alloys is used, 
as the second metal, at least one kind of metal selected from 
the group consisting of Pt, Pd, Rh, Ir, Co, and Ni is used, 
and the film is formed with film formation conditions that do 
not produce an alloy layer with a low reflection coefficient 
in a lamination interface between the first metal and the second 
metal . 
[0007] 

[Problem (s) to be Solved by the Invention] Since the 

above-mentioned prior application invention gives the 
reflecting film of a low thermal conductivity without decreasing 
the reflection coefficient, it is a very useful proposal. 
However, if any difficulty is involved, it comes with 
complicatedness of forming the reflecting film with a plurality 
of layers and there is apprehension that the magnetoopt ical 
recording medium itself becomes bulky because of a thickened 
reflecting film. 

[0008] To solve these problems, it is the object of the 

present invention to provide a reflecting film for 
magnetooptical recording media that has a high reflection 
coefficient, a low thermal conductivity, and excellent 
corrosion resistance, and yet can be manufactured simply. 

[0009] 

[Means for Solving the Problem] This obj ect is attained by the 
present invention that will be described bellow. That is, in 
the present invention, the reflecting film for magnetooptical 
recording media is made with a metallic solid solution, and 
that this metallic solid solution is made to contain Ag or an 
Ag-Au alloy as the first constituent, and as the second 
constituent Ti in an amount of 2 to 9 at%, or Sn in an amount 
of 6 to 14 at%, or Bi in an amount of 5 to 8 at% . The reason 
of restricting the composition in this way is that, in this 
range, the reflection coefficient for light of 632.8 nm 
wavelength is 8 0% or more and the thermal conductivity in the 
film plane when the film thickness is 1000 angstroms is 0.3 
W/cmK or less . 
[0010] 

[Function] In the reflecting film for magnetooptical recording 
media of the present invention configured as described above, 
since Ag or an Ag-Au alloy of a high a reflection coefficient 
is used as the first constituent, the reflection coefficient 
as the whole reflecting film can be retained high . On the other 
hand, since this Ag or Ag-Au alloy has high thermal conductivity, 
and is disadvantageous in diffusion of the heat from the 
recording layer, it is unsuitable to use this, as it is, as 
a reflecting film of a magnetooptical recording medium. As 
a measure against this, Ag or an Ag-Au alloy is added with a 
metal as the second constituent, whereby the thermal 
conductivity can be decreased while retaining the high 
reflection coefficient. As this additional metal, it is 
preferable to select a metal that induces a large decrease in 
the electric conductivity of the main constitutional metal per 
addition metal atom when it is solved in the main constitutional 
metal lattice by small concentrations. This is because metal 
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heat conduction is caused by migration of free electrons. If 
such a metal is solved in the main constitutional metal by a 
low concentration, the thermal conductivity will decrease 
largely compared with a case of using the main constitutional 
metal singly. On the other hand, by controlling the 
concentration of the additional metal as low as possible, it 
is possible to obtain an alloy reflecting film with a high 
reflection coefficient and a low thermal conductivity without 
lowering the high reflection coefficient in the case of the 
main constitutional metal alone not so much. Moreover, since 
Ag acting as the main constitutional metal is a stable metal 
and will not suffer chemical changes, such as oxidation, even 
when being left in high-temperature oxygen and in addition Au 
is chemically very stable, the reflecting film of the present 
invention exhibits superior characteristics, i.e., high 
corrosion resistance that does not produce corrosion etc. with 
lapse of time . Note that regarding the composition of the Ag-Au 
alloy acting as the main constituent it is possible to obtain 
a suitable reflecting film by Au being contained in Ag in an 
amount of less than 50 at%. 
[0011] 

[Example ] Hereafter, one example of the present invention will 
be described in detail. As the reflecting film for 
magnetoopt ical recording media, usually metals that exhibit 
high reflection coefficients of 85 to 96%, such as of Au and 
Cu, are used. However, in the case where Ag or an Ag-Au alloy 
is selected as a main constitutional metal, if an alloy thereof 
with Ti, Sn, Bi, etc. is used like the present invention, a 
reflecting film with high quality can be obtained. In the 
present invention, the amount of Ti, Sn, or Bi that is contained 
in Ag or an Ag-Au alloy is controlled to be in the above-mentioned 
range. By controlling the amount of a second constitutional 
metal to be in this range, it is possible to obtain a reflecting 
film with low thermal conductivity while retaining the high 
reflection coefficient of Ag or the Ag-Au alloy. It is 
preferable that the thickness of this reflecting film is equal 
to or more than 100 angstroms, and in addition, is equal to 
or less than about 1000 angstroms, considering that the thermal 
conductivity decreases with increasing film thickness and the 
cost, production workability, etc. As a film formation method 
of this reflecting film, vacuum deposition methods , sputtering 
methods, etc. may be used. However, especially if the usual 
binary sputtering method is used, it is suitable because control 
of a composition becomes easy. The control of the composition 
in doing so maybe conducted by adj us ting a value of high frequency 
electric power applied to a target, or by shifting a position 
of a member being deposited, or by other methods. 
[0012] Table 1 shows measured values of initial reflection 

coef f icient Ro, initial thermal conductivity Ko, and reflection 
coefficient (R1200) after 1200 hours of a corrosion test on film 
compositions of various alloys by laser beam of a measurement 
wavelength of 632.8 nm. In this case, the thickness of each 
alloy film is 1000 angstroms. Thus, each of the alloy metals 
in which a metal constituent (Ti, Sn, andBi) in a range specified 
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by the present invention is contained in Ag has its initial 
reflection coefficient of 80% or more and a thermal conductivity 
of 0.30 W/cmK or less , both indicating excellent values . Note 
that in a high concentration range of Ti etc. that is out of 
the range of the present invention, the reflection coefficient 
lowers extremely and the reflecting film cannot be used as the 
reflecting film for magnetoopt ical recording media , 



[0013] 
[Table 1] 



Film 

composition 
(at%) 


Ro (%) 


Ko (W/cmK) 


R1200 (%) 


Aq98Ti2 


92 


0 . 30 




Ag97 . 87Ti2 . 1 3 


92 . 48 


0 . 30 


85.06 


AqeiTig 


80 


0.10 




Aqj^Sne 


88 . 5 


0 .30 




Aqgi . oaSna . 99 


84.76 


0.20 




Aq86Sni4 


80 


0 . 15 




AggsBis 


85 


0 . 30 




Aq92Bi8 


80 


0 . 10 





[0014] Moreover, Table 1 also includes a result of the 

corrosion test where a reflecting film manufactured using an 
alloy in which Ag is made to contain Ti in an amount of 2.13 
at% is preserved in an atmosphere of a temperature of 80 °C 
and a relative humidity of 85%, which shows that the reflection 
coefficient of this Ag~Ti made reflecting film after the lapse 
of 1000 hours decreases only by an amount of approximately 8% 
compared to the initial state before the corrosion test, 
exhibiting excellent corrosion resistance. 
[0015] 

[Effect of the Invention] The present invention provides a 
preferable reflecting film for magnetoopt ical recording media 
that can maintain a high reflection coefficient of Ag or an 
Ag-Au alloy and produce high corrosion resistance by lowering 
the thermal conductivity with the use of Ti, Sn, or Bi, all 
of which are additional metals, and whose manufacture method 
is simple. 
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